Background-The incidence of acute pancreatitis shows regional variations in the UK. Aims-To document the incidence and presentation of acute pancreatitis in hospitals in Wessex, and to audit the process and outcome of management of patients against the UK guidelines. Methods-A prospective survey was carried out of all patients with acute pancreatitis in a one year period, in eight geographically adjacent acute hospitals in the Wessex region. Results-186 patients with acute pancreatitis were identified, an incidence of 152 per million in the adult population. Aetiology was: gallstones 33%, alcohol 20%, idiopathic 32%, other 15%. There were 60 severe cases with 17 deaths. Age and APACHE-II score had significant relations to outcome, but delay to admission, serum amylase level, aetiology, and sex did not. The mortality rate (9.1%) was within the audit standard of 10%. Some management goals were not met: in mild cases, only one third of patients with gallstone pancreatitis had definitive treatment within four weeks. In severe cases, there was poor use of objective severity stratification (19%), low admission rates to a high dependency unit or intensive care unit (67%), and only 33% of patients had computed tomography. Only seven of 17 patients with severe gallstone pancreatitis had an urgent endoscopic retrograde cholangiopancreatography. Conclusions-The incidence of clinically diagnosed acute pancreatitis in England continues to rise. Current management of acute pancreatitis is suboptimal when compared with evidence based UK guidelines but the mortality rate was within the guideline standard.
Acute pancreatitis is an acute inflammatory condition which is fatal in 10-15% of cases. [1] [2] [3] [4] [5] [6] Its true incidence in the United Kingdom is diYcult to determine because of regional variations: past reports have estimated an incidence of between 21 and 283 per million population. [7] [8] [9] Accurate up to date audit data remain vital in evaluating the eVectiveness of increasingly costly management of these patients. 10 Patients with severe disease demand considerable resources in the form of radiology, endoscopy, surgery, and intensive care, with the prospect of prolonged hospital stay. 11 12 The British Society for Gastroenterology (BSG), Association of Surgeons of Great Britain and Ireland, and the Pancreatic Society of Great Britain and Ireland recently commissioned a working party to produce evidence based UK guidelines for the management of acute pancreatitis. 13 These allow for the first time comparison of the care received by patients against proposed audit standards, in order to identify strengths and shortcomings in diagnosis, investigation, and non-surgical treatment. The purpose of this study was to audit the current management and outcome of patients with acute pancreatitis from data collected during one year of a prospective multicentre trial in Wessex, England.
Methods

SETTING
This prospective study was conducted in the course of screening patients for a multicentre randomised controlled trial of a novel drug treatment for acute pancreatitis.
14 The participating acute hospitals were Southampton General Hospital and Royal South Hants Hospital (Southampton), Royal Hampshire County Hospital (Winchester), Salisbury District Hospital, Queen Alexandra Hospital (Portsmouth), Royal Naval Hospital (Haslar), Royal Bournemouth Hospital, and Poole General Hospital. The catchment areas of the hospitals are contiguous, so the study covers a single geographical area PATIENTS From December 1994 to November 1995 inclusive, consecutive patients above the age of 15 admitted with acute pancreatitis into eight acute hospitals in Wessex were seen within 24 hours of admission by a single research team. The study personnel were paged by the surgical and laboratory staV of each hospital to inform them of every new patient admitted with a raised serum amylase. In addition, study personnel regularly reviewed laboratory records to identify all cases of raised serum amylase. A diagnosis of acute pancreatitis was made if there was a clinical picture consistent with the condition and a raised serum amylase level at least three times above the upper limit of normal.
CLINICAL DATA Data collected on admission included age, sex, delay from onset of pain to admission, and APACHE-II score. 15 On discharge or death, data on severity stratification, outcome, aetiology, duration of stay in the hospital and in a high dependency unit (HDU) or intensive care unit (ITU), and imaging and endoscopy findings were obtained by careful inspection of the hospital records. A severe outcome was defined as organ failure and/or local complications according to the Atlanta criteria. 16 At least one year after discharge, the records were reviewed to attempt to clarify the aetiology in the idiopathic group, and to update information on delay in management of gallstones. No steps were taken by the audit team to undertake additional clinical investigations or interventions. Surgical, gastroenterology, and radiology departments in each hospital were sent a short questionnaire to determine the provision of services listed in the UK guidelines. At least one reply was received from each hospital.
STATISTICAL METHODS
Published data 17 were used to estimate the catchment adult (over 15 years old) population of this single geographical group of hospitals. All data were collected on a proforma and SPSS for Windows 7.5 software was used for the analysis. The t test was used for continuous variables and the 2 test for categorical data. Significance was taken at p=0.05.
Results
INCIDENCE OF CLINICALLY DIAGNOSED ACUTE
PANCREATITIS
Over the 12 months, 186 patients with acute pancreatitis were identified. The adult population aged over 15 years served by these hospitals in 1995 was estimated to be 1 222 000 in 1995 giving an incidence of 152 per million population. The total population aged over 15 years in the Wessex region was 2 485 000.
CLINICAL DATA There were 80 women and 106 men. The median age was 54 years (range 15-98). The suspected aetiologies were gallstones (n=62; 33.3%), alcohol (n=38; 20.4%), drug related (n=15; 8.1%), endoscopic retrograde cholangiopancreatography (ERCP) (n=5; 2.7%), and other (n=6; 3.2%). No aetiology was found in 60 (32%) patients despite an ultrasound scan (USS) and/or computed tomography (CT) in 56 (93%) of these patients and drug histories taken from every patient. Fifty per cent of patients presented within 12 hours of onset, 70% within 24 hours, and 30% after 24 hours (fig 1) . There were 60 severe cases (32%) of which 25 patients required mechanical ventilation. Seventeen of the patients with severe pancreatitis died. Figures 2 and 3 summarise the incidence of systemic and local complications. Thirty three patients had organ dysfunction only, six had local complications only, and 21 had both organ dysfunction and local complications. The median hospital stay for the severe cases was 16 days (range 2-304). Forty cases were treated in ITU or HDU, with a median stay of eight days (range 1-118). By contrast, mild cases stayed in hospital for a median of seven days (range 1-49).
The time delay from onset of symptoms to admission and the serum amylase level had no significant relation to outcome but the patient's age and admission APACHE-II score did (table 1) . Admission APACHE-II score greater than 8 was found to be predictive of a severe outcome with a 70% sensitivity, 78% specificity, 63% positive predictive value, 84% negative predictive value, and 77% accuracy. Outcome was not aVected by aetiology or sex (table 2) .
AUDIT OF MANAGEMENT
The management of these patients was compared with UK guidelines (table 3) . Several standards of care were not met, including recording of severity stratification, provision of high dependency or intensive care for all severe cases, and appropriate management of gallstones. Although all hospitals had the necessary radiological facilities, these were only available "out of hours" in four of eight hospitals. In the case of out of hours ERCP, this was only available in one unit, and one hospital did not have ERCP facilities on site. Only one hospital had all the facilities available that fulfilled the criteria of a Specialist Unit as defined in the guidelines.
Discussion
This study has shown an increasing incidence of acute pancreatitis in a mixed urban/rural population in the South of England, when compared with the incidence in Bristol in 1979 2 and Nottingham in 1987-93. 18 The audit against the UK guideline standards showed that several important standards of care were not met. These shortcomings could adversely aVect outcome for the patients concerned.
Acute pancreatitis is a common emergency presentation, being responsible for 3% of hospitals admissions with acute abdominal pain. 19 Its incidence may be rising in the UK, 7 20 but the true incidence remains unknown as these estimates are likely to be low through underdiagnosis. 2 4 If delay in diagnosis in recorded cases can be taken as a marker of underdiagnosis, the high rate of diagnosis within 48 hours in Wessex suggests that underdiagnosis may be becoming less common as amylase estimation is now part of the routine assessment of abdominal pain. However, we have not undertaken a review of autopsy reports to look for undiagnosed fatal acute pancreatitis and we relied entirely on hyperamylasaemia in making a diagnosis, so our incidence is probably an underestimate. Bearing in mind these factors, the incidence of acute pancreatitis in the South of England appears to be higher than that recorded previously in Nottingham (128 per million, 1987-1993) 18 and in Bristol (111 per million in 1979), 2 but less common than in north east Scotland (242 per million). 20 All these studies included cases diagnosed at autopsy whereas we report only those cases diagnosed in life. This does not aVect the validity of our audit which is concerned with the management of clinically diagnosed acute pancreatitis.
In the United Kingdom, 30-50% of cases of acute pancreatitis are related to gallstones and 15-29% to alcohol. 2 4 20 In our audit, one third were gallstone related, and 20% were alcohol related. However, there was a higher percentage of idiopathic cases (32%) than in Bristol (27%), 2 north west London (22%), 4 and north east Scotland (20%). 20 This figure is higher than the audit standard of 20-25%. 13 The guidelines state that this is not a dogmatic recommendation in the light of regional variations. However, the aetiology was recorded at discharge from hospital, and very few patients had further outpatient investigations which could have elucidated a cause in some cases. There was wide variation between clinicians regarding repeat ultrasonography and screening for hyperlipidaemia and other causes of pancreatitis in those without evidence of gallstones or excessive alcohol consumption. There is room for greater eVort to meet the audit standard. The use of objective scoring was well below the audit standard. The observations of this audit exclude the assessment of the APACHE-II score by the study team, which was done on each patient for the purposes of a separate clinical trial. These results were, however, available to the attending clinicians, and may have contributed to the low rate of recorded severity assessment in the case notes. We consider the low rate of recording objective assessment to be one of the most important shortcomings identified in this audit, as failure to assess severity early may result in potentially avoidable deaths. 4 18 The management of patients with acute pancreatitis following initial resuscitation and assessment depends on their predicted severity. We found that two thirds of severe cases were treated in an ITU or HDU, as recommended by the guidelines for all severe cases. Only one third of patients had CT within 10 days, despite the availability of facilities in all hospitals. The Atlanta criteria define severe disease as any patient with a complication, including single organ failure. 16 Patients with respiratory insuYciency as defined by low arterial oxygen tension early in the disease, or renal insuYciency, defined by oliguria, may respond rapidly to fluid replacement and other supportive measures, recovering without further complications. Such patients nevertheless have severe disease, because of the presence of early organ failure. Some clinicians considered a contrast enhanced CT to be unnecessary in patients with severe disease defined in this way, whose condition improved with conservative management in the first 10 days. One patient died 48 hours after admission from fulminant pancreatitis; CT would not have aVected the outcome in this case. Although CT is necessary to document the extent of necrosis and fluid collections, it is expensive, not required for diagnosis in most cases, and is not used in early prediction of severity. It has not been shown to predict reliably the need for early operation. 21 These arguments could be used to support a less inclusive approach to CT than that recommended in the audit standard.
Despite mounting evidence, 22 some clinicians were still not fully convinced as to the eYcacy of urgent endoscopic sphincterotomy (ES) in severe gallstone pancreatitis, even before the recent appearance of a (much criticised) contrary view. 23 This, coupled with the lack of out of hours endoscopy in most hospitals, resulted in only seven of 17 eligible patients undergoing early ES. The small number of these patients over one year in this region suggests that provision of emergency ES is not required in every hospital, and may justify transfer of patients who require this procedure to a specialist unit where an emergency service is available.
The low rate of cholecystectomy or endoscopic bile duct clearance during the same admission shows that some patients were discharged home with their stones in place, and with the potential for recurrent pancreatitis. Unfortunately, the audit did not document how many of these patients were planned to have early definitive management of their gallstones. Nevertheless, it is worrying that definitive treatment of the gallstones was oVered to only one third of patients with mild gallstone pancreatitis within four weeks of the attack, as recommended to avoid a potentially fatal second attack. A change in surgical practice will be necessary to achieve this audit standard.
The overall mortality rate was 9.2%. This was within the recommended audit standard of 10% and is similar to the 8% rate reported in premortem diagnosed patients in north west London (1988 London ( -1992 4 and 8.3% in Nottingham (1987) (1988) (1989) (1990) (1991) (1992) (1993) , 19 although values between 3% 24 and 25% 25 have indeed been reported in the UK. A recent audit in six European countries reported a mean (SD) mortality rate of 9.2% (12.1%). 26 Further afield, a retrospective study in Sowetan Africans reported a mortality of 8.1% 27 and in the United States, death rates as low as 2% have been reported. 28 These variations are in part due to diVerences in data collection, autopsy rates, and definitions. 4 In conclusion, the incidence of acute pancreatitis in England appears to be rising. The UK guidelines for the management of acute pancreatitis have set standards that allow us to assess the care of these patients. The guidelines and audit standards have helped to identify shortcomings in management. In particular, we have observed low rates of objective assessment of severity, of the use of CT in severe cases, and shortcomings in the management of mild and severe gallstone pancreatitis. The audit points to potential improvements in the management of acute pancreatitis, and illustrates the value of evidence based standard setting as a tool for measuring the quality of clinical care.
